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great mistalre to jump hastily to conclusions. My 
only reason for these remarks on the subject-is that 
the vaouotne has been so widely homologized with the 
Golgi apparatus that in offering evidence for a con-
trary view it seemed necessary to take some account of 
another possible meaning of vacuoles in genefal. 
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THE EFFECT OF HELIUM ON THE IN- 

TENSITY OF THE MERCURY 


SPECTRUM 

RECENTresearches have shown that the intensity 

distribution in spectra is altered by the presence of 
a foreign gas, the intensities of the spectral lines 
being, in most cases, increased. 

The presence of an inert foreign gas and a radiat- 
ing one might well have quite different eEects on the 
spectrum under consideration. The author has r e  
cently studied, in the physical labroatories of Wash- 
ington University, St. Louis, Nissouri, the intensity 
of various lines in the mercury vapor spectrum as 
influenced by the presence of helium. 

The discharge tube was an ordinary three-electrode 
one. Electrons from an oxide-coated filament were 
accelerated to full speed as they pass through a 
nickel grid, beyond which they travel with a con-
stant velocity in the field free space between the 
grid and the plate, being finally caught by the latter. 
The spectrum is produced between the grid and the 
plate. The plate and the grid were connected to the 
positive terminal of a battery and the filament to 
the negative terminal, which was grounded. A micro-
ammeter in the plate circuit measured the electron 
current passing through the grid and received by the 
plate. This current was kept constant. 

Helium, which had been stored in a reservoir, after 
passing slowly over activated coconut oharcoal sur-
rounded by liquid air, was admitted to the discharge 
tube a t  varying pressures. The mercury spectrum 
was photographed through a quartz window by means 
of a spectrograph and the intensities of the lines 
measured by the microphotometer method. The tem- 
perature of the discharge tube, and a side tube con- 
taining mercury, was kept constant, assuring a con-
stant pressure of mercury vapor, by means of heat- 
ing coils. 

Five exposures, each for the same length of time, 
were made upon the same plate. One exposure was 
the spectrum from pure mercury vapor, and the 
others for varying pressures of helium. The acceler- 
ating potential was kept constant during each set of 
five exposures. There were, then, on the same plate, 
five spectra of mercury vapor, in which all the vari- 
ables, energy of impact, mercury pressure and elec- 

tron current are kept constant, and only one variable 
altered, uiz., the pressure of the helium. 

I n  one case the plate-grid potential was nineteen 
volts, which is below the ionizing potential of helium; 
in the second case, ninety-nine volts, far  above the 
ionizing potential. The spectrum was studied, then, 
as influenced by inert helium and radiating helium. 
Helium lines appeared strongly on the second plate 
but not a t  d l  on the first plate. 

, In  both cases, the intensities of the mercury lines 
increase with the admission of helium, the increase 
continuing as the helium pressure, measured by a 
McLeod gauge, increases. The increase in intensity 
is not uniform for the various lines. Below helium 
pressure 0.024 mm there seem to be types of irregu- 
lar changes in intensity. Because of the small num- 
ber of lines studied this change can not be definitely 
associated with a particular series of mercury lines. 
Beyond this pressure the increase in the intensities 
of the lines is practically the same for all lines, a 
gradual increase being shown as the pressure of the 
helium increases. 

Mercury lines 4,358,4,047, 3,663, 3,341, 3,131, 3,024, 
2,967, 2,652 and 2,536 were examined. With the ex- 
ception of 3,663, the increase in intensity, from helium 
pressure 0.03 mm upward, is greater at  an impact 
energy of nineteen volts than for ninety-nine volts. 
It would then seem that inert helium produced a 
greater increase in intensity than radiating helium. 
Beyond a pressure of 0.06 mm the inert and radiating 
helium seem to produce approximately the same in- 
tensity change. 

The presence of helium would lengthen the path of 
the electron, keeping the electron longer in the space, 
and, therefore, giving them a greater chance of hit- 
ting mercury atoms, with a resulting increase in in- 
tensity. At an impact potential of nineteen volts 
these impacts with the helium atoms present would 
be elastic. At an impact potential of ninety-nine 
volts inelastic collisions with the helium atoms would 
occur and, although an increase in the path of the 
electron would occur, with an increase in the inten- 
sity of the mercury spectrum, yet the chance of ex-
citing the mercury atom would be somewhat reduced 
compared to the chance when inert helium is present. 

Since the change in intensity in different lines, how- 
ever, varies, it is evident that the changes can not be 
entirely due to the lengthening of the path of the 
electron. The greatest irregularities in the changes 
are confined to the lower helium pressures, where the 
pressure of the helium is approximately that of the 
mercury vapor, 0.01 mm. 
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